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Abstract 

We investigate the potentials of high energy lepton-proton cohiders to detect a flavor changing 
l — l' — Z or I — I' — 'J couplings from the processes ep— > ^(t)X and ^p^ rX. For the l — l'—Z coupling 
we consider string inspired Eg model whereas I — I' — -y coupling is analyzed in the framework of 
anomalous magnetic moment type interaction (AMMI) model. 
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I. INTRODUCTION 



In the Standard Model (SM) lepton flavor is conserved in neutral current processes at 
tree level. Many searches for lepton flavor changing neutral current (FCNC) processes have 
been performed within different extensions of the SM [1] . In this paper we study e - , e - r 
transitions in ep and /i - r transitions in /ip collisions. For numerical evaluations the center 
of mass energy and luminosity values [2] of future lepton-hadron colliders are given in Tables 
I and II . The two dynamical models we use allowing the above transitions are string inspired 
Eg [3] and anomalous magnetic moment interactions AMMI [4]. The processes ep^ f^i'^)^ 
and /ip-^rX occur in t-channel exchange of a neutral vector boson, Z in Eg and 7 in AMMI 

In Eg, flavor violating I — I' — Z vertices arise from the mixings between right handed 
components of the ordinary and new heavy chaged leptons: 

r^ = ^^?z&«'z7'^(l + 75) (1) 

where gz = Qe/ sin 6w cos 6w , Ow is the weak mixing angle and hwz denotes some combi- 
nation of the leptonic mixing angles. 

In the second model the interaction vertices I — I' — 'j are : 

= iKw^a^yq'' (2) 

where q is the momentum transfer through the intermediate photon and f^n''y=^W'~i{-^) 
denotes the anomalous magnetic transition moment. 

II. ANALYSIS 

Differential cross section for the subprocess Iq I'q in Eg is obtained as : 



where s = xS is the center of mass energy of the incoming lepton and quark. Using the 
experimental limits for FCNC Z decays; BR(Z^ e/i) < 1.7x 10~^ BR(Z^ er) < 9.8 x 10"^ 
and BR(Z^ /ir) < 1.2x 10~^ [5] we obtain the upper bound values of b//'^: 



hef,z < 0.504 X 10^2 
herz < 1.209 X 10-2 
h^rz < 1-338 X 10-2 

The total cross section is obtained by folding a over the parton distribution functions inside 
the proton [6] as follow : 



where x^m = ^ and t_| 



0,t- 



[s — mf,). These phase space boundaries are obtained in 



the m„ 



rrir, 



case. The results of the integrated cross sections for various lepton-proton 



colliders are presented in Table I. We see that a{ep tX) = 6a{ep /i^). 
The differential cross section in AMMI model is calculated as; 



da 
di 



2P 



2 

mi, 



2s + {2sml -mf, -2s^)|] 



(5) 



where a is the fine-structure constant and Cq is the quark charge in units of the electron 
charge e. In the integral (4) we take a tcut = O.OlGeV to avoid a divergency due to the 
photon propagator. Now we use the experimental upper bounds for the flavor-violating /i 
and r decays; BR(/i^ e7) < 1.2x lO-^^, BR(r^ e7) < 2.7x 10"^ and BR(r^ fi-f) < l.lx 
10-^ to put the limits on a^//^; 
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a.fiej < 6.36 X 10 
a^e7 < 1.24 X 10-8 
Urt,^, < 0.79 X 10-s 

The results for the integrated cross-sections are given in Table II. 



colliders 


v^(GeV) 


C{cm 1) 


a(ep^/iX)(pb) 


a(ep-^rX)(pb) 


cT(/ip^rX)(pb) 


Thera 1 


1000 


4x10^0 


0.96 X 10-2 


5.57 X 10-2 




Thera 2 


1000 


2.5x10^1 


0.96 X 10-2 


5.57 X 10-2 




Thera 3 


1600 


1.6x10^1 


1.12 X 10-2 


6.50 X 10-2 




LINAC®LHC 


5300 


1033 


1.36 X 10-2 


7.85 X 10-2 




/i-Tevatron 


894 


10^1 






6.48 X 10-2 


/ip 


3000 


1032 






9.02 X 10-2 
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Table I: Cross section values for the FCNC processes in Eg 



colliders 


v^(GeV) 


C{cm ^s ^) 


a(ep^/iX)(pb) 


(T(ep— i>rX)(pb) 


(7(/ip-^rX)(pb) 


Thera 1 


1000 


4x10^0 


1.71x10-1^ 


6.54x10-1° 




Thera 2 


1000 


2.5x1031 


1.71x10-1^ 


6.54x10-1° 




Thera 3 


1600 


1.6x1031 


1.81x10-1^ 


6.95x10-1° 




LINAC®LHC 


5300 


1033 


2.09x10-1^ 


8.02x10-1° 




/i-Tevatron 


894 


1031 






3.00x10-1° 




3000 


1032 






2.65x10-1° 



Table ILCross section values for the LFV processes in AMMI 



III. CONCLUSION 

Our main results indicate that future lepton-hadron colliders are promising machines for 
investigation of FCNC processes predicted by Eq model. Unfortunately this statement is not 
applicable for LFV processes predicted by AMMI model. According to Table I we expect 
N{e ^ r) = 785 and iV(e /i) = 136 events per year at LINACoLHC and N{i2 ^ r) = 90 
events per year at /ip collider. In the case of no observations of these events, our results 
show that about 2 order of higher accuracy compering to the current limits will be achieved. 
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